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(57) ABSTRACT

A combined cuttings stream 1nlet and air stream outlet appa-
ratus, for placement within the inspection hatch of a conven-
tional drill cuttings box, 1s disclosed. The combined cuttings

stream 1nlet and air stream outlet apparatus has a central
cuttings stream inlet conduit, disposed within a larger air
stream outlet conduit. The air stream outlet conduit 1s sized to
closely engage the diameter of the mspection hatch when
inserted into the hatch opening. The annulus between the two
conduits forms a flow area for air to exit the cuttings box. In
use, the combined apparatus 1s easily inserted into the hatch
opening of the cuttings box, preferably with a gasket between
the apparatus and the hatch opening, and 1s held 1n place by
the cuttings/air stream. When the cuttings box 1s full, the
apparatus 1s simply pulled out and inserted into an empty
cuttings box.

8 Claims, 6 Drawing Sheets
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DRILL CUTTINGS BOX COMBINED
CUTTINGS FEED INLET AND AIR OUTLET
APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

This United States regular patent application claims prior-

ity to U.S. provisional patent application Ser. No. 61/370,700,
filed Aug. 4, 2010, for all purposes.

BACKGROUND

1. Field of the Invention

This mvention relates, generally, to apparatus commonly
(but not exclusively) used 1n connection with the drilling of
o1l and gas wells. More particularly, this invention relates to
an apparatus used 1n combination with commercially avail-
able drll cuttings boxes, which enables the user to easily and
quickly shift the drill cuttings inlet to successive drill cuttings
boxes as the boxes are filled, with greatly increased safety and
elficiency.

2. Related Art

In the course of drilling a well (whether an “o1l well” or
“gas well”), a volume of “drill cuttings™ are generated—
namely, the earth that 1s removed from the ground in the
course of drilling the earthen borehole. As 1s well known 1n
the field of rotary drilling, the earth 1s brought to the surface
in the form of small “drill cuttings™ or “cuttings,” carried 1n
the stream of dnlling fluid, typically a liquid “drilling mud.”
The combined drilling mud/drill cuttings stream 1s processed
(by shakers and other equipment well known in the relevant
art) so as to remove the drill cuttings and route the drilling
mud for circulation back downhole.

On many drilling locations, the drill cuttings must be trans-
terred to large boxes, which by way of example may have a
capacity ol 25 oil field barrels and are typically made oI metal,
known as ““cuttings boxes,” for disposal away from the drill-
ing location. As can be seen 1n FIG. 1, a typical cuttings box
1s a generally elongated box having at least one top hinged l1d,
and a hinged reliet hatch. The lid 1s bolted shut with a number
of nuts and bolts, and 1s quite heavy, typically 80 to 100 1bs. To
open the l1d for access to the interior of the cuttings box, all of
the bolts must be removed (which 1s time consuming), and the
lid rotated back on 1ts hinges. Due to the weight of the l1id, and
the various pinch points presented, a number of accidents
have occurred 1n the lid manipulation process, given that
workers are typically 1 a hurry to get lids opened and closed.
In addition, at least two workers are generally needed to
perform the lid opening and/or closing.

While various means of transferring the cuttings into the
cuttings boxes are used, one common system 1s a vacuum
system. Vacuum systems use a high volume air stream at
pressures typically slightly below atmospheric, which pull
the drill cuttings from the rig through a pipe, hose or other
conduit, to a cuttings box, where the drill cuttings fall out 1n
the cuttings box and air 1s discharged or pulled from the
cuttings box through an air outlet and a hose to the vacuum
source.

Current vacuum systems utilize a so-called “false 11d”” hav-
ing two conduits or hoses connected thereto: a cuttings inlet
hose runming from the cuttings source to the cuttings inlet on
the false l1id, and an air outlet hose running from the air outlet
on the false lid to the vacuum source. In the prior art systems,
the cuttings box lid must be opened as described above and
rotated back. The false lid (which 1tself 1s large and heavy) 1s
then installed over the resulting lid opening. Cuttings are
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pulled through the inlet hose 1n the vacuum air stream; the
cuttings then enter the cuttings box through a cuttings inlet
and drop 1nto the cuttings box, and air 1s discharged from the
box through an air outlet and the outlet hose, typically next
through an air buffer tank (in which drops out any further
cuttings or liquids) and thence to the vacuum source. During
periods of drilling which generate a high volume of drill
cuttings, boxes may fill every 10 to 15 minutes. As aresult, the
false Iid must be removed from the cuttings box; the lid
rotated closed and bolted shut; the lid on an empty cuttings
box opened and the false lid installed, and cuttings received
into the new empty box. Sulfice to suggest that this process
must be repeated in rapid sequence, at perhaps 10 to 15
minute mtervals during periods of high cuttings volume, and
the opportunity for injuries 1s correspondingly high. At times,
drilling must be halted while cuttings boxes and the related
equipment can be changed, with a resulting loss of efficiency
and incursion of related costs.

SUMMARY

The present invention provides a very much quicker, sim-
pler and safer means of coupling cuttings inlet hoses and
inlets, and air outlet hoses and air outlets, to closed cuttings
boxes, while requiring no modification of the cuttings boxes
and requiring less manpower. A closed drill cuttings box
combined cuttings feed 1nlet and air outlet device, referred to
at times as the combined inlet/outlet device, fits into the
ispection hatch opening on a typical cuttings box and
extends down 1nto the cuttings box. The cuttings/air stream
feed 1inlet hose and the air stream outlet hose are both coupled
to the combined inlet/outlet device. The cuttings/air stream
enters the cuttings box, the cuttings fall out and remain in the
cuttings box, while the air stream continues out the outlet,
typically to a butler tank, and then to the vacuum source. The
inlet and outlet tlow areas (cross section areas) of the com-
bined inlet/outlet device are arranged so as to maximize use of
the available cross section area of the inspection hatch open-
ing. One arrangement embodying the principles of the present
invention 1s an annular arrangement, where the inlet and
outlet are positioned one inside the other, which may be via
concentrically positioned conduits. One tlow conduit, typi-
cally the cuttings inlet, carries the center tlow stream, and the
other tlow conduit (typically the air outlet) 1s disposed annu-
larly around the cuttings inlet (although 1t 1s understood that
the two flow areas could be reversed, with the discharge
taking the central tlow area). This embodiment may be com-
prised of concentric circular conduits. Other arrangements of
the 1inlet and discharge areas are possible, while maximizing
usage of the available inspection hatch cross section area.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a typical cuttings box.

FIG. 2 1s a top view of the cuttings box of FIG. 1.

FIG. 3 1s a side cutaway view of the closed cuttings box
combined cuttings feed inlet and annular air outlet apparatus,
embodying the principles of the present invention, mounted
on a cuttings box.

FIG. 4 1s a perspective view of the closed cuttings box
combined cuttings feed inlet and annular air outlet apparatus.

FIG. 5 15 a bottom view of the cuttings box feed inlet of
FIG. 3, showing the annular air flow space.

FIG. 6 15 a side view of the cuttings box feed inlet of FIG.
3, shown mounted on a cuttings box.

FIG. 7 1s a simplified schematic showing the overall cut-
tings/air tlowstream path.
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FIGS. 8 and 9 show alternate arrangements of the inlet and
discharge areas of an apparatus embodying the principles of
the present invention.

DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENT(S)

While various embodiments of the present invention are
possible, with reference to the drawings some of the presently
preferred embodiments can now be described.

FIG. 1 1s a perspective view of a typical, commercially
available drill cuttings box, referred to herein as a cuttings
box 10. Cuttings box 10 1s typically an elongated, closed
metal box, which may be equipped with padeyes, etc. for
handling with a sling, etc. As can be seen 1n FIGS. 1 and 2,
cuttings box 10 comprises a box lid 20 on the top surface,
spannming approximately one half of the top surface area. Box
11d 20 1s typically hinged by hinges 21, and 1s bolted closed by
bolts and nuts 22 around its perimeter. It can be understood
that 1n order to open box lid 20, bolts 22 must first be removed
(by hand wrenches, air wrenches, etc.), then the 1id rotated
back on hinges 21.

Cuttings box 10 further comprises a relief or 1nspection
hatch, with a Iid 34 and an opening 30, with hatch lid 34
rotatably attached to box 10. A latch means 32 can lock hatch
l1d 34 1n a closed position. In contrast to box lid 20, which 1s
relatively large and can weigh 80 to 100 pounds, hatch 1id 34
1s much smaller and lighter. As a result, hatch lid 34 can be
quite quickly and easily unlocked via latch means 32, rotated
open, rotated closed and latched closed when desired. When
hatch 11id 34 1s opened, a hatch opening 30 provides access to
the 1nterior of cuttings box 10.

Combined cuttings feed stream 1nlet and air outlet appara-
tus, referred to at times herein as hereinatter as “feed 1nlet,”
40, 1s shown 1 FIG. 3. Feed inlet 40 comprises an inlet
conduit 42, to which 1s connected to a means for connecting
the cuttings feed inlet to a cuttings source, typically a cuttings
hose 100. Inlet conduit 42 runs through a generally cylindri-
cal outlet conduit 44, which 1s of a larger diameter; it 1s
understood that an annulus thereby exists between the outer
diameter of 1nlet conduit 42 and the inner diameter of outlet
conduit 44. The annulus 1s closed at the upper end of outlet
conduit 44 (as orniented 1n FIG. 3). It 1s understood that the
drill cuttings flow through 1nlet conduit 42 1nto cuttings box
10, as later described.

Outlet conduit 44 has a discharge opening 46, typically
connected to a means for connecting the air stream outlet to a
vacuum source, typically an air vacuum hose 48. Vacuum
hose 48 1n turn connects to a vacuum source, which pulls a
desired volume rate of air through the system. The apparatus
comprises a means for attaching feed inlet 40 to cuttings box
10, which in one presently preferred embodiment comprises
a collar 52 with a means for at least partially sealing outlet
conduit 44 within hatch opening 30, which may comprise
circumierential gasket 34. As shown in FIG. 3, inlet 42 (which
may comprise one or more lower collar or baitles 43) 1s
inserted through relief hatch opening 30 and preferably
extends some distance nto box 10.

Outlet conduit 44 has an outer diameter which 1s adapted to
{1t closely 1n relief hatch opening 30, as seen 1n FIG. 3. Gasket
54 seals outlet conduit 44 within relief hatch opening 34, so
that no air can flow into or out of tank 10 around outlet conduit
44. Baftlle 43 serves to reduce any tendency for the cuttings
stream to be pulled directly from the outlet of cuttings inlet
42, into the outlet conduit 44. As shown on the drawings, the
positioning of the bottom end of cuttings inlet conduit 42
spaced vertically downward from the top of box 10 also helps
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to reduce the tendency for cuttings to be pulled 1nto outlet
conduit 44. It can be readily understood that the combined
cross section areas of ilet 42 and outlet 44 maximize use of
the available cross section area of hatch opening 30.

FIG. 4 1s a perspective view of feed inlet 40. FIG. 5 1s
another perspective view from the bottom, underside or lower
end of feed inlet 40, showing the tflow paths of the different
fluid streams.

FIG. 6 1s a partial cutaway view showing feed inlet 40
mounted on cuttings box 10.

FIG. 7 1s a simplified schematic of a system showing use of
feed inlet 40. As seen, feed inlet 40 1s mounted on cuttings box
10. Hoses (or stmilar flow conduits) connect cuttings box 10
to the cuttings source, and to vacuum source 200. Preferably,
a butter tank 300 1s provided intermediate cuttings box 10 and
vacuum source 200, to drop out liquids and/or cuttings which
may have bypassed cuttings box 10.

Method of Use

While various methods of use of the present invention are
possible, and depend to some extent on the particular embodi-
ment of the apparatus in question, one exemplary method of
use and sequence of operation can be described.

Starting the sequence of operations with an empty cuttings
box 10: cuttings box 10 1s placed 1n a desired position with
respect to the drilling rig. Hatch lid 34 1s unlatched and
opened. Feed inlet 40 1s mserted into hatch opening 30, to the
position shown i FIG. 3, with inlet conduit 42 within tank 10,
and outlet conduit 44 inserted through hatch opeming 34 until
collar 52 abuts the edge of relief hatch opening and gasket 54
seals 1 hatch opening 30. The vacuum source can then be
started, which starts pulling air through the system, as 1ndi-
cated by the arrows 1n FIG. 3. The air stream carries a stream
of drll cuttings and air through 1nlet conduit 42 1nto box 10,
where dnll cuttings fall into box 10. The air 1s pulled through
the annulus between 1nlet conduit 42 and outlet conduit 44,
out discharge opening 46, and through vacuum hose 48,
through bufler tank 300 to the vacuum source. Gasket 354
tends to seal more tightly as air flow and consequently
vacuum within the box 1s established.

Once cuttings box 10 1s filled, the vacuum source 1s
stopped, at which point feed inlet 40 can be readily and
simply pulled out of hatch opening 32. Handle 50 eases
handling of feed inlet 40. As 1t 1s understood that in the
preferred embodiment vacuum hose 48 and cuttings hose 100
are relatively flexible, feed inlet 40 can be easily moved
around. Hatch 30 1s then closed, and the feed inlet 40 1s
inserted into an empty cuttings box as needed.

It can be readily understood by the foregoing description
that the present invention poses considerable time and effort
savings over the prior art method of unbolting cuttings box
l1ids, rotating the lids open and then closed, re-bolting the lids,
mampulating the false lids from box to box, etc. An important
additional result 1s greatly reduced personal injuries.
Materials and Dimensions

Materials for fabrication of the feed inlet and associated
components are well known 1n the relevant field, and may
include steel, various plastics, resilient material for the gas-
ket, etc.

Dimensions can be altered to suit particular applications.
By way of example only, with a hatch opening of approxi-
mately 10.5" diameter (which is typical), inlet 42 may have a
nominal diameter of approximately 6", with a diameter of
battles 43 (at 1ts lowermost end or positioned along the length
of mlet 42) of approximately 10.0" to just under 10.5"; dis-
charge opening on housing 44 may be approximately 6"; and
housing 44 may be approximately 10.5" in diameter, or just
small enough to be readily mnserted into hatch opening 30.
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Inlet 42 may extend down 1nto cuttings box 10 approximately
10to 12 inches. Those having ordinary skill in the relevant art
will recognize that variations 1n these dimensions are possible
to suit particular applications.

Alternate Embodiments of the Combined Feed Inlet/Outlet

While the embodiments set out above show an annular
arrangement of the inlet and discharge conduits, 1t 1s possible
to configure the combined conduits 1n different manners. A
key aspect of the invention 1s that 1t maximizes use of the cross
section area of a typical hatch opening, and the available area
1s therefore “occupied” or used for flow area (either inlet or
outlet). Different configurations are therefore possible to
yield this result.

FIG. 8 1s a cross section view of an embodiment of the
combined cuttings feed inlet/air outlet wherein the inlet and
outlet conduits are not nested one within the other, so as to
form an annular space, but instead the conduits are positioned
alongside one another. In the embodiment 1n FIG. 8, each
conduit comprises, 1n cross section, a half circle, with the two
conduits positioned adjacent to one another and sized so as to
substantially fill the available cross section space. It 1s to be
understood that many alternate cross section shapes are pos-
sible, placed one next to the other, so as to utilize the available
total flow area.

FI1G. 9 shows an annular arrangement of the inlet and outlet
conduits, but wherein the mner condwt (whether inlet or
outlet) 1s not centralized within the outer conduat.

The 1nlet and outlet conduits in FIGS. 8 and 9 are labeled
for example only. It 1s to be understood that the respective
flow paths can be “reversed,” that 1s either conduit can serve
as either the inlet or outlet.

It 1s understood that other embodiments of the present
invention are possible, and within the scope of the claimed
invention.

CONCLUSION

While the preceding description contains many specifici-
ties, 1t 1s to be understood that same are presented only to
describe some of the presently preferred embodiments of the
invention, and not by way of limitation. Changes can be made
to various aspects of the invention, without departing from the
scope thereof. For example:

the 1nlet and outlet conduit positioning can be reversed

many different cross section shapes are possible for the

inlet and outlet conduits

materials for the feed inlet may be varied—e.g. metals,

composites, etc.

s1zes, shapes and capacities may be varied to suit particular

applications.
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Therefore, the scope of the invention 1s to be determined
not by the illustrative examples set forth above, but by the
appended claims and their legal equivalents.

I claim:

1. A combined cuttings stream inlet and air outlet apparatus
for placement within the hatch opening of a drill cuttings box,
comprising:

an 1nlet conduit carrying said cuttings stream into said drill
cuttings box, said inlet conduit having a cross section
area;

an outlet conduit carrying said air stream out of said drill
cuttings box, said outlet conduit having a cross section
area,

whereby said cross section areas of said ilet conduit and
said outlet conduit are arranged so as to maximize use of
the cross section area of said hatch opening,

wherein said inlet and outlet conduits comprise differently
s1ized cross sections, the smaller cross section disposed
within the larger cross section.

2. The apparatus of claim 1, whereby the larger conduit

forms an annular flow area around the smaller conduit.

3. The apparatus of claim 2, wherein the smaller conduit 1s
concentric within the larger conduit.

4. The apparatus of claim 1, wherein said inlet and outlet
conduits are circular in cross section.

5. A combined cuttings stream inlet and air outlet for place-
ment within the hatch opening of a drill cuttings box, com-
prising:

a cuttings stream 1inlet conduit disposed within an air
stream outlet conduit, forming an annulus around said
cuttings stream 1inlet conduit, said annulus comprising
an air stream outlet, said air stream outlet conduit sized
and shaped to closely fit within the hatch opening;

a means for connecting said cuttings stream inlet to a
cuttings stream source;

a means for connecting said air stream outlet to a vacuum
source; and

a means for forming at least a partial air seal between said
air stream outlet conduit and said hatch opening.

6. The apparatus of claim 5, further comprising one or more
battles disposed on a portion of said cuttings stream 1inlet
within said drill cuttings box.

7. The apparatus of claim 6, wherein said cuttings stream
inlet conduit and said air stream outlet conduit comprise
concentric circular cross sections.

8. The apparatus of claim 7, wherein said means for con-

necting said air stream outlet to a vacuum source comprises a
butfer tank.
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